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By DANIEL BOURN. 


Reader, I ſhouid not have taken the Pains to write 
an Anſwer to Mr. Jacos's Treatiſe, had it 
not been manifeſtly calculated to miſlead the 
Publick with Reſpect to the Principles and 
Utility of ROLLING CARRIAGES, Which are, 
at preſent, on the Eve of being introduced, 
and duiy encouraged. 


LONDON: 

Sold by the AuTnoR, at Mr. Mowbray's, in Long- Acre, and 
Mr. Crowne, in Pacer-noſter Row, wich ample Allow- 
ance to Eochtellers. Where alſo may be had, Pounds 
two former Trratiies en Wree! Carriages. Price 15. 6d. 
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BRIEF REMARKS, &c. 


THE SAMPLE. 


HE numberleſs errors contained 
in Mr. Jacob's fix ſhilling volume, 
would require an anſwer (were it merely 
to touch upon them all) as large as the 
original. We will therefore thruſt the pen 
into this maſs of materials, between the 


leaves, and where that inſtrument accidently 
opens the piece, draw a fair ſample, that 


. he, who may be diſpoſed to become a pur- 
1 chaſer, may thereby be apprized of the 

He value of the commodity he is about to 
* | obtain, | 
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Mr. Jacob informs us, ſection iſt, page 
23,—*< That the friction of a body ſledging 
* upon the ground, is not annihilated or 
« diminiſhed, but its effects only more eaſily 

B „ OVEr= 


* Y —_ > - F * — % a; 
o nl EI a uy any CO I TE 
* - — 1 4 _ 
2 - 


ILAN LEY 


b 121 

e gyercome by the fixing wheels or a rolling 
e body thereto.” A ſtrange paradox this 
is, that the friction ſhould thereby be 
& more eaſily overcome,” and yet not at all 
ct miniſbed. If this were the cafe, wheels 

- would add nothing but weight and cumber- : 
ſomeneſs to the machine; for why are they 
applied, unleſs it be to take away the Vriction? .- 
How the /riction therefore can be *overcome,” 
and yet not diminiſhed,” is agreeable to the 
whole production! a piece of unintelligible 
ſtuff, without truth or ienſe. The fact is, that 
when a ſett of wheels is put under a ſledge, 
the ſriction between the ſledge and the ground 
no longer ſubſiſts; and conſequently, muſt be f 
annihilated, and the new friclion, created Fl 
between the box or nave and axle-pin, is ſo | 
inconſiderable, as not to be worth mentioning 
in competition with the former. 


But the author ſays, © it is not annihilated 

or aminifhed, but transfered (lee page 23 
and 3o, and other places) — © transfered !” 
whither for goodneſs fake ? why Mr. Jacob 
tells us in ſundry places, that it is “ zZrans= 4 
ered to thenave.” I ſhould be glad to alk 
this ingenious gentleman, whether this 5 
fictian might not by the ſame rule be n 
| - tranjs, 8 £ 
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& transfered to the nave” of another ma- 
chine; for inſtance, from a fledge at London, 
to the nave of a waggon at York ? and if 


c zransfered,” I judge the whole is 7rans. 


ered,” and indeed ſo he tells us, ſee page 
25, laſt line, © but the whole friction will 
te be transfered to the axis and the nave.” 
Now if after being thus #ransfered,” it 


ſtill retains its vigour or full reſiſtive power 


(for the ingenious Mr. Jacob expre//ly informs 
us, that it is“ ot diminiſbed,) of what 
ſervice are the wheels? and wherefore is it 
* zransfered?” Such unintelligible ſophiſ- 


try is generally beſt anſwered merely by 


being ſtated ; however, Mr. Jacob, for the 
moſt part, has generouſly ſaved his op. 
ponents even this trouble of farting, for 
it is ſcarcely poſſible to render ſome of his 
contradictions more manifeſt than they 
appear in his own words. He informs, 
in page 23, 1ſt ſection, and again in page 
46, 11 line, © that the nave rolls under 
<« the axle-tree ſomewhat in the ſame 
< manner as the wheel rolls over the ſup. 
porting plane, that is, the ground. I do 
not know what he may mean by the word 
« ſomewhat,” and I ask the gentleman's 


vardon it I miſtake him, but I thought the 
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nave had rubbed or ſlid under the axle tree 
and that the face or periphery of the 


wheel rolled upon, or by application, met 


or embraced the ground or road without 
rubbing, for theſe two operations of rub- 
bing and relling are fo far from being ſimi- 
lar, that they are, on the contrary, dia- 
metrically oppoſite ; becauſe friction, which 
is created by rubbing, is certainly removed 


by its natural antidote rolling, and there- 


fore, it is apparent that the principles of 
rubbing and rolling are moſt notoriouſly 
oppoſite to each other, notwithſtanding 
that our philoſophical mechanic has thought 
proper to expreſs each of theſe principles 
indiſcriminately, by their reſpective terms 
as if they were ſynonymous, 


He farther informs us in the fame page 
(p. 23) and other places, that © Friction 
ce itſelf being proportional to the weight 
« or preſſure of the incumbent body, 1 
ce will remain exadily the ſame in all caſes.” 
According to this doctrine, whether there 
are wheels, or whether there are 70 wheels 
to convey the weight of the incumbent 
body (for the propoſition includes, “ a// 
cafes”) the friftion © will remain exactly 

b the 
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the ſame!” The ſentence cannot poſſibly 
bear any other fignification, and therefore 
all the information we can gather from 
it, is, that wheels would be as uſeleſs, and 
afford as little improvement to carriages 
(were the doctrine true) as our en 
deſertation upon them. 


He then proceeds to inform us, © that 
ce 2s to ihe friction of a loaded carriage, it 
ce will be likewiſe proportional to its weight 
* whether it preſs immediately on the 
* plane ſupporting it,” (for he ſtill per- 
fiſts in his former doctrine, to ſhew the 
inutility of wheels,) or by the intervention 


of the ſpokes or radii of a wheel : pro- 


< vided “ (now mark the proviſo)” the axle 
© or nave be of the ſame materials as the 
heel and its ſupporting plane, that is, 
« (ſays he) if the aſperity of the ſurfaces 
* be equal.“ How edifying and uncom- 
mon, gentle reader, is this illuſtration of 
Jriction. For who would have thought of 
attributing.to the axle and nave that kind 
of aſrerity which our author here mentions? 
He firſt tells us that the jr:i@10n will remain 
exactly the ſame in all caſes; and then he 


cunningly deviſes /uch &@ cafe as no other 
| man 
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man but ſuch a genius as himſelf would 
ever have conceived. For © as the wheel,” 
(or rather its ſurface) © and zts ſupporting 
plane, (the road) conſiſt of very different 
materials (viz. the one of iron, and the 
other generally of grave!) ſo our author, 
in the redundancy of his invention, 1s 
pleaſed to ſuppole an © axle or nave,” 


meaning rather, I preſume, (to render the 


oppolition of his compariſon more com- 
pleat) an © axle and nave, as correſponding 
parts, made of the ſame materials,” as the 
ſurfaces of the wheel and the ſupporting 
plane before mentioned; viz. an “ axle,” 


of iron, and a © ave” of gravel, that the 
aſperity of the ſurfaces,” (compared in this 


notable proviſo) may be egual!” Mr, Jacob 
would have approached nearer the truth 
(though we ſhould not have had much 
more occaſion to thank him for the or- 
mation, had he told us, that the Friction 
of the parts in action is in proportion (not, 
as he ſays, to the weight, but) to the 


quantity of the greaſe applied; for, cer- 
tainly, there may be a very great j/r:&:07, 
where there is but a /ight weight, and a 


{mall #7177072, where there is a great wwerght 
in 


171 


in proportion to the glibneſs, or ſlipperineſs 


(and the contrary) of the parts that ſlide. 


Therefore, the author's aſſertation, is not 
true, that the Hiclon is proportional to 
ce the weight or preſſure of the incumbent 
ce body;” and he is ſtill much more miſtaken 
in aſſerting, in the ſame ſentence, that, “ 27 
ce will remain exattly the ſame in all caſes; 
how unhappy is our author in his compari- 
ſons, as well as aſſertions! And with how 
much aſſurance does he broach them to 
the world! As all theſe ablurdities are 
contained in little more than one page, I 
truſt it will be admitted, that this ſample has 


been fairly drawn, and, if the reader will be 


at the pains to examine, he will find, that 
almoſt every page of this elaborate pro- 
duction is filled with ſuch like traſh, I ſhall 
therefore haſten to another argument, in 
which our author ſcems to have taken 
uncommon pains, and to have laviſhed 
upon it the whole force of his mechanical 


abilities; and though the advocates for 


high wheel - carriages very ftrenuouſ- 
ly advance, that the ſpoke of a wheel acts 
in the capacity of a fingle lever to atfliſt 
draught, yet this author, and he alone, 


with a ſagacity peculiar to himſelf, has be- 
ſtowed 
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ſtowed upon it the high privilege of be- 


coming, from henceforth, a double lever, 


which ſee in the ſubſequent chapter. 
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KX ©. 
CONCERNING THE 
HMAGH1C-LEVERN 


| fol yo the ſecond, ſection 4th and 5th, 
and onward, Mr. Jacob informs us, that 
the ſpoke of a wheel not only acts as a 


ſingle lever in obviating (by which word he 
_ muſt mean agreeably to other places, either 


overcoming or transfering) the friction at 


the foot or foal of the wheel, but it acts as 


a double lever, in overcoming at the ſame 
time, that at the nave, He ſays, in its firſt 
or ſingle capacity (tee page 38, it acts as a 


lever, © to overcome,” {perhaps it ſhould be 


zo transfer, for our author ſometimes for- 
gets himſelf, * the friction of the periphery 
c apainſt the plane of its ſupport,” which 


friction, he ſays, will be about one third 


of the weight that preſſes thereupon; (great 
indeed l) yet, in page 25th, firſt and laſt line, 
1 | +l 
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he calls it irtle or no friction at all; but 
J ſhall wink at this little inconſiſtency, for 
it would be endleſs to take particular no- 
tice of all the inconſiſtencies of this nature, 
which are to be found in this voluminous 
author, as they occur ſo very frequently 


throughout his work. This firſt or Angle 


lever, then overcomes the ** /itfle or no fric- 
tion at all,” at the foot of the wheel. The 
other, or ſecond, he employs in © overcom- 
mg,” yet not leſgening, ** anniiiating or 


diminiſbing that friction, the whole of 


which friction had been **7rans/ered,” (tho 
ſome part ſtill remained) from the foot, 
foal, cr periphery of the wheel, and is now 
arrived at the „. Here it is proper for the 


reader to 2s again, or he will ſee ſome. 


inconſiſtencies that may urge him to laugh; 
let us, therefore, go gravely on. In this 
manner doth our very ingenious author, 


Mr. Jacob, contrive to make one /mple ſpoke 
of a wheel perform the office of 7wo /cvers : 
and as he is a perſon fond of repetition, 


and tautology, I ſhall again ſtate the uſe of 
theſe lovers to the reader. 
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Know then, that the firſt lever overcomes 
the friction at the foot of the wheel, the 
& whole,” (fee page 25, laſt line) of which 
friction is © transfered lo the nave,” and 
yet, ſome part of this very friction remains 
behind, or elſe the firſt lever would be un- 
employed. This is a great myſtery, reader, 
and I would have thee conceive it as ſuch ; 
and, in order to the clearer unfolding it, 
I ſhould be glad to aſl the gentleman, whe- 
ther the friction was * transfered,” before 
the action of this lever? or whether the 
lever is conſtantly 7ransfering it by its con- 
tinued agency? or whether, as ſoon as It 
begins to operate, it rangers it at one Jerk, 
and, afterwards, remains idle and unemploy- 
ed? or, laſtly, whether it may not be en- 
gaged in overcoming that fri&7m, which 
remains after it had been wholly trans- 
ferred; (compare page 38, third line, with 
page 25, firft and laſt line. 


Let us now come to the ſecond lever of 


the ſpoke, the office of which it is to“ over- 


C2 come,” 
2 — 4 
* 


„ 
come, (for he will not allow that it“ An- 
niſhes,”) the friction that has been manufac- 
tured and tranſmitted, or in his own words, 
* ?ransfered to the nave.” This ſecond lever, 
then, ſeems to me to be the more important of 
the two; for his entirely overcomes the 
friction which He other ſeems only to trans- 


fer ; and, therefore, in my weak opinion, 


the /ccond ought to be larger and ſtronger 
than the /t: and fo, perhaps, it may, 


for the ingenious author, in conformity to 


many great writers, has left ſomething for 
the employment of his readers own abilities 
to work upon; he has, conſequently, no 
where informed) us of the exact dimenſions 
of either of theſe rwin-levers, contained in 
this one ſpoke; but we may fairly infer, 


that the ſecond lever, having more work to 


do, muſt, on that account, adopt to its fer- 
vice a much greater ſhare of the timber of 
the ſpoke (in proportion to its activity) 
than the firſt. Be this as it will, our au- 
thor has, at leaſt, cquipt theſe levers ſecun- 


dum artem; be has given to each a fulcrum, 


and two arms, a longer extended one, and 
a ſhorter ; although the ſhorter one is lo 
very ſhort, it would puzzle the ableſt ma- 


thematician 


1 13 ] 
thematician to form an adequate conception 
of it; the ten thoulandth part of an hairs 
breadth, would be an infinite length to it; 
a length, however, we are to ſuppoſe it has; 
and that each lever is in propria perſona, 
accoutred and ſituated ready and prompt for 
action; wherefore, our laſt and material 


concern, which remains to be inveſtigated, 
is, how each lever performs the office aſ- 


ſigned it? for we cannot ſuppoſe, but that 
this great mechanic, who out of the ſtore- 
houſe of his underſtanding brought forth 


ſuch an ingenious. device (a device that has 


hitherto lain hidden from the human mind, 


and which, perhaps, might have lain dor- 
mant for ages to come, but, for his New- 
tonian genius;) it cannot, I ſay, be ſuppoſed, 


but that ſo notable an author muſt have 
clearly aſſigned the peculiar work and of- 


fice to each of his ſuppoſed levers, and alſo 
demonſtrated, that the ſame will be moſt 
effectually executed by them, ſince he has 
filled near one third of his book with this 
extraordinary diſcovery, In order, there- 
fore to comprehend our author's philoſophy, 


with greater perſpicuity, we will juſt dip 


into the eſſential qualifications of a lever. 
Know 


a 


Know then, reader, that a Jever abſolutely 
and neceſſarily turns upon its fulcrum, juſt 
as a ſcale-beam docs upon its centre. The 
fulcrum is not only the point or centre of 
ſupport, and the centre of power, but it is 
alſo the centre of motion, to every point or 
part of that lever, about which the arms 
circulacly ſwing. Now this unparalleled 
author has made 740 undivided levers out 
of one ſpoke, the fulcra, or (rather in the 


Engliſh ſtile) the ful/crums of which are plac- 


ed, he ſays, in page 43 at, but by his deſ- 
cription in other parts of his book, he muſt 


rather mean near to each extream of the ſaid 


ſpoke; (conſequently there muſt be twenty- 
tour levers in the twelve ſpokes of a wheel.) 
The longer arm of each lever, if they are 
both of equal dimenſions (but of this he 
has not deigned to give us an account) I ſay 
the longer arm of each lever muſt meet the 
arm of its fellow-lever, in the middle of the 
ſpoke; and they are there knit together by that 
attraction of coheſion, that was imparted to 
them in their growth in the woods. Now, 
how theſe levers can turn, or ſwing, or de- 
ſcribe circles, or parts, or ſegments of cir- 

cles 
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cles, each round its reſpective fulcrum, 


whilſt wedded in union, by the nup- 
tial bands of nature, is to me ſuch a myſ- 
tery, that Tam obliged to acknowledge my- 
ſelf totally unequal to the taſk of unfolding ! 
and muſt, therefore, refer the reader to the 
author himſelf, for a ſolution. I have 
hitherto ſimply entertained an opinion, that 
a ſpoke was only driven into the nave or 
ſtock, merely for the purpoſe of marching 


round the axle, and in its turn, ſupporting 


the load, while proceeding on its journey. 
But what will not unbounded eapacity find 
out! This gentleman, in the plenitude of 
his penetration, has diſcovered, that this 
ſelf ſame ſpoke not only revolves round the 
axle-tree of the carriage, but that it acts in 
the double capacity of two levers, at the 
ſame time; and, that theſe levers turn or 
ſwing each upon its refpective fulcrum ! 
O GREAT AND MARVELOUS MECHANIC |! 
who by ſuch aſtoniſhing exertion of thy 
magical ability, canſt impart at the ſame 
inſtant of time, three different motions in 
three different directions to ene ſolid ſticꝶ of 
word! May thy name be celebrated by the 

f | ſociety 


16 
ſociety in the Strand, and highly applauded 
by all the coach-makers in Long-Acre. * 


= 4A Þ. am 
VIS INERTIFDA. 


5 QUAINT bugbear, or hindrance to 

the motion of carriages, mentioned by 
Mr. Jacob, is vis inertiæ (power of ſluggiſh- 
neſs :) this hindrance our author mentions, 
page 55, line 4th, as incomparably greater 
than the rubbing between the axle and 
box,” ſo that this is by far a more terrible 
adverſary than friction, and in page 66, 
line 5th, he ſays, © in the draught of car- 
„ riages along horizontal planes, the mov- 
ing power or team acts almoſt ſolely againſt 
the vis merit of the load,” and yet in page 


* 3d, he ſays, the leg of a fly moves, or 


<* gvercomes the vis inertiæ of the whole globe 


of the carth.” IT muſt confeſs, that if I had 
written 


= Mr. Jacob ſeems not to have undeiſtood, or, at leaſt, not 
to have availed himſelf of the ingenuity of his own device: for 
he mentions but two levers in a ſpoke ; and yet, he argues that 
* thoſe marveious teeth, on which a ſpoke bears, both thoſe at 
ne head. and thoſe at the foot, give each a fulcrum to the ſpoke: 
nd, fercly, there muſt be as many levers as fulcrums; which 
:nerefore, inſtead of two levers, muſt produce two thouſand, or 
rache two tnoviand million in one ſpoke, O Jacob! Jacob? 
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written his treatiſe, I ſhould not have thought 


of ſo whimſical an hinderance. At the firſt 
onſet to motion, indeed, in the morning, or 
if the cattle ſtop to perform any of the 
offices of nature, this naughty ſprite vis in- 


erliæ, hangs a little heavy behind the waggon; 


but as ſoon as the cattle give one good pull, 


away he links off, and a very active handy 


ſpirit, called momentum, ſteps in, and takes 
his place, whoſe friendly aſſiſtance is exact- 
ly equipollent to the hang-back miſchief of 


His opponent. 


* 
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GREAT STONES. 


YET further obſtruction to the 
motion of wheel carriages, which 


our author, in his great wiſdom, has diſ- 
covered, is great ſtones, or ſuch as ſtand 


upright, and make an open angle againſt 
the face of the wheel, at its approach to 
them. Thus, as if wheels were always 
engaged againſt ſtone walls, and church 


Nteeples, objections are made, where there 


really are none; or where, at leaſt, they 
5 | but 


„ 

but ſeldom exiſt; for a perſon might fol- 
low a waggon from London to Vork, and 
meet with very few, if any, of theſe kind 
of obſtacles: but our author enlarges 
upon them, becauſe they ſeem to militate 
againſt little wheels, to which he appears 
to be no friend; and though he allows that 
little wheels will run up a hill, ſee page 67, 
eaſier than great wheels, yet not fo freely 
down a hill, or on a plane, or over a ſtone; 
and in order to imprint this more effectually, 

in his readers mind, he has given us a print, 
ſce page 61, in his book of a ſtone, or block, 
beſore a great wheel, and another of the 
ſame height before a little wheel; and ſome 
of his obſervations thereupon I allow to be 


juſt. 


But I will take the liberty to aſk Mr. 
Jacob a queſtion or two. Pray, Sir, tell me 
then plainly, Was it ignorance, or was 1t 
ſome other motive that led you to draw or 
pull tb theſe wheels indiſcriminately over 
the obſtacle, by a parallel line? did you 
think the Jittie wwhee! was to be drawn over 
this mighty ſtone by a little horſe (or per- 
haps a cat) but the great wheel by a full 

ſized 


[ 19 ] 
ſized beaſt ? or is it poſſible to draw a little 
| Wheel over a ſtone, by a common ſized 
horſe, otherwiſe than by an oblique line? 
or can an oblique line of draught be ob- 
tained, otherwiſe than by lowering the ſize 
of the wheel? and did not you know, that 
by the aid of the obliquity of the traction- line, 
the little wheel would have rolled over this 
ſtone, or any common ſized tone as eaftly as 
the great wheel? Theſe queries, I muſt 
beg leave likewiſe to refer to Mr, Martin, 
and Mr. Ferguſon, of Fleet-ſtteet, who 
on this ſubje&t are conſtantly miflead- 
ing their auditors, for though I know they 
are very ſenfible gentlemen, and that 
their lectures are well adapted for public 
improvement, yet, with reſpect to wheel- 
carriages, they are greatly deficient : I would 
engage to take their own apparatus, and 
ſhow them an experiment, which would 
make them ſay, pudet me rei. But by this 
time, I may be aſked what is the genuine 
material hinderance to the progreſſion of a 
loaded waggon? I anſwer, every thing 
which Mr. Jacob ſeems to have forgot, or 


he never would have plagued his readers 
DS: with 
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with his viſionary phantoms; in a word, 
it is the uneveneſs or badneſs of the path: 


Go with me into yonder road, view that 
bed of looſe ſand, or thoſe layers of mud, 
dirt, and clay: ſee the cattle ſtretching every 
nerve to wind their paſſage through them, 
and the wheels thickened with loads of 
mire: view that pariſh-road filled with 
holes, or floughs, or hillocks and rutts : 
let us now view this more agreeable turn- 
ptke-road; and, yet, even here, you will 
find that theſe leſs degrees of looſe dirt, and 
mangled materials, make a very formidable 
obſtruction to draught: conſider what power 
is requiſite to lift fix tons up the circular, 
or cycloidal faces of thoſe ſhort aſcents worn 
thus by wheels into ſcollops, before the 
carriage attains their ſummits; and conſider 
with what vaſt gravitating preſſure, theſe 
wheels are bound to the face of the road, 
and you will be at no loſs to account for 
the difficulty of the traction. Here is ſome 
very fine even road, fee! the chains are 
ſlack, and one horſe draws the whole load, 
Now tell me, reader, is it an accidental 


ſtone? or is it friction! or 1s it the vis inertie?. 
is 
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is it ſuch bugbear fooleries as theſe? or 
is it not rather the nature and face of the 
road, that effect theſe mighty differences! 
which nothing but broad ſmooth faced 
rollers can cure or render ſmooth and firm. 


CH ])] 


N MH: 


IMAGINARY DRAUGHT-LINE. 


N page 75, our author is ſpeaking of 

the manner of loading waggons by the 
country people; and mentiens Mr. Bourn, 
as approving of their method of laying a 
greater ſhare of the load upon the fore wheels: 
being thus loaded, he,” (Mr. Bourn,) ſays 
the author, © imputes the greater facility of 
ce draught in this caſe, to the obliquity of an 
te imaginary draught-line, between the cen- 
etre of the fore wheels, and the hind ones.” 
Now, Mr. Bourn, does not impute it to an 


e 7maginary,” but a real © W 
| the 
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(the ſhafts) ſubſiſting between the fore wheels 
and cattle ; but even, if Mr. Bourn had i- 
puted it in the manner he mentions; dare 
he affirm, that the tail-pole of a waggon is 
an ** 7maginary line,” and not a viſible pal- 
pable ſubſtance? Certaialy, it has all the 
properties attributed by Lilly's Grammar, to 
a noun- ſubſtantive: It may be both ſeen, 
felt, heard, and underſtood; and, I fancy, 
was the pericranium of this ſurprizing wri- 
ter, impelled againſt it, with a percuſſive 

force, he would thereby be convinced, it 
was not ſo very imaginary, 


It does not ſeem conſonant to this author's 
purpoſe, were he capable of it, to have ſhewn 
the different effects of an ob/zque and parallel 
draught-line upon carriages. He tenderly 
touches the ſubject, indeed, in his ninth 
page, where he obſerves, that though an 
* oblique line of traction enables an horſe 
ce to exert a greater force, yet this force 
*<cannot be kept up, or continued without a 
e proportionable fatigue to the animal.“ And, 
for the truth of this aſſertion, we muſt rely 
on the writers ipſe dixit, for he aſſigns no 


other authority for it. In conformity to 
; „ min 
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ſuch kind of argument, I will venture to 
give the reader my own ipſe dixi, which 
is, that an ob/1que line of draught not only 
enables the beaſt to exert its ſtrength with 
greater force, and to continue to do ſo; but 
it is alſo the beſt mode of conveying real 
power to the load, by which the ſame is to 
be moved, or advanced over thoſe obſtruc- 
tions, and ſhort elevations that lie in the 
path of the wheel. For a carriage wants 
very little power to draw or move it, except 
when the load is ng or increaſing its diſ- 
tance from the centre of the earth ; and, in 
this caſe, let the intelligent reader judge, 
whether an obligue draught-line, which ele- 
wates, or a mere parallel draught-line, which 
only tugs the weight with an Horizontal 
impulſe againſt the obſtruction, is likely to 
perform the ſervice required with moſt ad- 
vantage? Strange, wonderfully ſtrange ! 
therefore, is the doctrine of our author, 
that *an oblique line of traction,” which, as 

he acknowledges, © enablcs an horſe to ex- 
ert a greater force,” and, by which, con- 
ſequently his ſtrength is applied to the moſt. 
ad vantage, cannot be kept up without a 


rroportional fatigue to the animal.“ And that 
the 


PR 
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the continuance of a means which is ſo ad- 
vantageous, as to enable an horſe to exert 
a greater force, ſhould, notwithſtanding, be 


more fatiguing to the animal, than the con- 


tinuance of that means, which, confeſſedly, 
renders the beaſt 4% powerful, and muſt, 
conſequently, require more of his exertion ! 


Let us merely, for the ſake of altering the argu- 
ment, throw it into a ſhort ſylogiſm, thus, — 


An oblique draught-line enables an horſe 


to exert his ſtrength with the greateſt caſe. 


The eaſieſt means is the leaſt fatiguing. 
Ergo, 
To continue to exert ſtrength, by the 
eaſieſt means is the moſt fatiguing. 


Such is our author's mode of arguing, 
which ſurely requires no further reply. If 
any of my readers defire to ſee this ſubject, 
handled more at large, I muſt beg leave to 
reſer them to a treatiſe T publiſhed ſome- 


timo ago. The author alſo tells us, that high 


Wheels may be too high, and low wheels 


too low; but he has very prudently omit- 
ted to inform us, how, wherefore, or in 


What Cegree; for he no where tells us what 
heighth 


. ; 
heighth he would recommend. He has 
alſo left undetermined, a variety of other 
very important things, which, if properly 
explained, might have been of real ſervice 
but, inſtead of theſe neceſſary topice, he has 
ſtuffed his book with a long, tedious, unin- 
telligible, * unintereſting diſſertation, about 
Friction, and a brace of twin=leyers, that are 
imaginary to a witneis; like the ghoſtly F. 
ſpring of a bewildered fancy. 


* A ſpecimen of our author's frivolouſnefs and obſcurity in 
his language, and mode of arguing ; I have taken from page 
7, the words are, It may ſuffice our preſent purpoſe to ob- 
ſerve, that the exertion of both theſe powers being limitted by 
the ſize, weight, and ſtructure of the animal. The maximum, 
or greateſt velocity to which it can bring the motion of the 
carriage on a horizontal plane, can never be greater than that 
of its own pace, or conſtant local motion, as this pace is again 
hmuted by the ſtructure, weight and muſcular elaſlicity or 
agility of the animal: the velocity of the carriage will always 
be determined by the velocity with which the animal is capa- 
ble of acting conſtant'y againf tlc obſtacles and impediments 
once given the carriage.” 

Which rendered into plain Engliſh, may ſtand thus. Suffee it 
to obſerve, that the horſes cannot go faſter than the carriage, 
nor the carriage than the horſes, except on an inclined plane, 
and that the ſpeed cf both is in proportion to the ſtrength of 
tae Catile, . is not this both wonderful and inſtruc- 
tive? fure, ſuch a heap of deſpicable ſtuff was never broached 

to the world before, 


E CHAP. 
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. 
J OCH4AL LEN GE: 
Addrefled to a Committee of Mechanics. 


AVING now done with our author, 

and having alſo, in ſome degree, I 

truſt, exploced a few, and, indeed, but a 
few, of the many errors contained in his 
book; that the reader, by this ſample, may 
be warned to avoid the reſt; I am not un- 
happy in having this opportunity of renew 
ing a challenge, which I formerly made to a 
certain eminent ſociety ; I do not mean to 
the ſociety in general, in the Strand (for 
which, on account of many very worthy 


members, I have the higheſt regard, as well 


as for the inſtitution itſelf), bur J addreſs 


myſelf, at preſent, to a certain «claſs of its 


members, who call themſelves mechanics, 
and who, for the moſt part, form the bulk of 
the committee of that denomination.. And, 

I challenge. any one of them ſingly, or the 
whole, jointly, to anſwer the arguments con- 


tained in my former treatiſe on wheel-car- 


riages, and they may, if they pleaſe, employ 


Mr. 
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Mr. Martin, or Mr. Ferguſon (with whoſe 
lectures and experiments on this ſubject, I 
am well acquainted) as aſſiſting council to 
anſwer the ſaid arguments: for, nothing has 
appeared to controvert the principles there 
laid down, except this notable performance 
of Mr. Jacob's ; .and, as I apprehend, that 
he is one of their fraternity, 1 have looked 
upon him as the mouth-piece and champion 
of the committee; but, finding him a very 
weak adverſary, and unequal to the combat, 
I defire he may be laid aſide as incompe- 
tant, and that you proceed to a freſh choice, 
My anſwer to him, indeed, is but Hort, yet, 
I flatter myſelf, it is ſufficiently long to de- 
monſtrate his impotence, and to juſtify your 
rejecting him as your champion, to oppoſe 
thoſe principles which I have advanced on 
the ſubject of wheel-carriages. The prin- 
cipal topics in diſpute, are, Firſt, That the 
ſpokes of a wheel di not act as levers in aſ- 
fiſting the progreſs of a carriage. Secondly, 
That an oblique draught-line, is preferable to 
 *A parallel one, and that a two foot wheel, 
does not give it too much ob/7guzty. Thirdly, 
That cylindrical rollers, may be applied with 
great advantage to carriages, and that they 
E will 
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will go as erfy, even in the preſent condition 
of the roads,as the wheels now generally uſed, 
Fourthly, That a general ute of ſuch rol- 
lers, would render the high roads /1100!h, firm, 
and even, as a wel! rolled terraſs, or gravel 
walk ; and would, conſequently, preſerve the 


materials, ſo as to occafion, even in that arii- 


cle alone, the ſaving of a prodigious annual 
expence to the nation, eſpecially, as materi- 
als are growing ſcarce, by the continual 


gleaning the circumjacent lands of their ſtores 
8 8 9 


of ſtone and gravel; whereas, by the uſe of 
theſe ſmooth- faced- rollers, any common 
materials, provided they have but a tolera- 
ble conſiſtency, will. anſwer the purpole ; 
for, when once they have been confolidated 
by theſe rollers, they will not be ſo liable to 
become ſoft and ſpungy, even under long 


continued f;2weirs as at preſent; but will 


grow more and more firm and hard, neither 
will they be liable to be torn into rutts, and 
pulverized, Fiſthly, The more theſe rollers 
are burdened, the more profitable will be the 
effect. Ard, Lally, That when roijlers come 
into general uſe, one horie will draw as much 
as two do now. = 

EE To 
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| To theſe points, which I have openly de- 
fended, in the face of the world, I ſhall ex- 
pect your attentive conſideration and reply; 
and the public will, probably, have the ſame 
expectation, as the topics arc of a very weighty 
as well as general concern: and, though pre- 


judices in mechanics may be nearly as diffi- 


cult to root out as thoſe of religion, or poli- 
ticks; yet your contempt or filence, in this af- 
fair, will not ſerve your purpoſe, neither will 
it bury the conſequence of ſuch juſt and rati- 
onal principles in oblivion, nor ſcreen the 
character you may wiſh to ſupport, as men of 
more able and ſuperior talents, either in your 
ſeparate, or joint capacity. The Infant you 
had condemned, and nearly ſlain, is ſtill liv- 


ing, and will ſoon break forth with augment- 
ed vigour and gigantic manlineſs. And as 


nine inch wheels, which received their ori- 
gin from the ſame fountain, have ſurprizingly 
increaſed, and are now become common, ſo 
J will venture to affirm, that this my new, or 
ſecond production, will alſo gain acceptance 
with mankind, and in like manner with, or 
without your approbation (though your 
friendly concurrence is undoubtedly more 
deſirable) will ſpeedily increaſe, - fo. as not 


only 
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only to become far more numerous and ex- 


tenſive; but likewiſe ſo as to demonſtrate 
their beneficial effects, in the moſt conſpi- 


cuous manner. There is a gentleman, who 


with a penetrating eye, ſecs the full ſcope 
and weight of the argument before us; whom 
neither the cavils and ferocity of hot-headed 
bigots on one hand, nor the conſideration of 
a weighty expence on the other, can deter 
from purſuing, with indefatigable ardour, 
_ perſeveranc © and affiduity, what he eſteems a 
momentous: national advantage ; and who, if 
he meets with no other recompence, is ſure 
not only to enjoy that, of the retroſpective 
approbation of his own generous heart, but 
alſo the grateful thanks of every friend to 
vi RTuous ATCHIEVMENTS, for Wiſdom 15 


ruſtijied” of ler children: ſuch men are the 


glory of a nation. 

7 Bo * wi * 

Seeing by chance a Laer in the St. 3 8 Chronicle, of D-c. 
30. 1772. to Jan. 2d, 1773, much to the purpoſe of the 


* joe before as, I have taken the liberty to ſut join it. 


, To the Printer of the St. J. CHRONICLE. 
SI. Jan. 2d. 2773. 


AVING ficquent obpartunities of trave ling all the dif- 
1 ferent reals from fiſteen to twenty miles round North- 
zmpton; it is with particular pleaſure I obſerve the good effects 
of el rolling machines on the turnpike-road to S:oney- 


Srearſord, and from thence on pack croſs road to Dunſanger. 
f ö For 


che deſtruQive tendency of the ordinary wheels, and at the ſame 
time points out the utility of the new-invented machifles, the 


b „ 
For this important improvement the publick is indebted to the 
ingenious, and truely pablick ſpirited Mr. Sharp *, who has, 1 
am informed, ſpared neitner labour nor expence in rendering 
theſe machines complete. So intereſting a ſcheme merits all 
poſſible encouragement, and will ſoon, it is to be hoped, engage 
the attention on an * aſſembly. 3 | , 


Theſe rollers are. tine cylinders of caſt iron, placed under the 
body of the cart or waggon, each of which is ſixteen inches a 
broad running abreaſt, or parallel with each other, rolling or 
ſmoothing a perfect flat ſurface thirty two- inches broad. 4 
Hence they poſſeſs every advantage of levelling the ruts, clean- 
fing away mud and dirt, and cementing the gravel: So that 


*. 


. © Whoever compares thoſe ſmoothing and d cementing rollers, with p68 


other wheels, which grind and plough up the roads, will be at 
no loſs in a to which he ought,c0 give thepreferance. 


The preſent ruinous ſtate of the roads, notwithſtanding the 
enormous annual expence of keepin g the em in order, fully evinces 


+ 


rolling waggons,, and the neceſſity of their being brought into 


general uſe for all heavy carriages. The excellence of theſe 0 
machines is not funded 
experiment, the ſureſt way to uſeful knowledge. But as new , 
bo improvements are too often oppoſed, merely becauſe they are 
new, it is no wonder that objections have already been ſtarted 17 


merely on ſpeculation, but an repeated 


againſt the ro ling carriages. Some affirm that they muſt prove 


injurious by deſtroying the con vexity c of the roads; others alledge 


that they require a ronger draught to overcome reſiſtances than 
high wheels, and that conſequently they will want a greater 
number of horſes to draw the ſame weight. 1 the main end of 


ſurface, I would ask whether! it is found to anſwer this,purpoſe ? 


or whether the intention is not defeated by the deep rutts 


occaſioned by the preſent deſiructive wheels? Now if a flat * 
mooth road is Capable of. being drained TY proper flaices and 
0 diches 8 
1 07 Liadenhdi 7 Street," Lond , : * 3 
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| making the roads convex if to prevent water ſtagnating on te 
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8 ditches (as doubtleſs it may) it will be found to be much more 
1 commodious for all ſorts of carriages than a convex road; and 
| ſhould the old Roman roads which ſuſtained carriages amazin- 

ly heavy laden, be found on enquiry to have been flat, not 
convex, and the wheels at the ſame time low, the two grand 


objeRions to the rolling machine will vaniſh. Vet let us ſup- 
pole, for a moment, that a waggon with rollers will require 


an additional horſc, or even two (which however Mr. Sharp, 4 
by very cogent reaſons, endeavours to diſallow) yet fill the far 
{ſuperior advantages accruing to the roads both for carriages and 
ſaddle horſes, will greatly over- balance that inconvenience. 
Moreover, his laucable ſcheme for introducing oxen into tae 
draft inſtead of horſes, is for obvious reaſons particularly ſea- 
ſonable at this juncture, and well deſerving of imi:ation. 


— 7, 
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In juſtice, therefore, to Mr. Sharp, I have thrown together 
theſe looſe hints on an improvement which ſeems highly inter- 
reſting to the commercial part of theſe kingdoms, and to the 
public in general, hoping they will not neglect to avail them- 
ſelves of the diſcovery, and that the worthy author of the pro- 
@ - © poſed improvements will, after a candid tryal, have the ſatisfac- 

tion of ſeeing them carried fully into execution, ſo as at length 
to triumph over all prejudice, ignorance, and oppoſition. 


| | Your' s, & . 
Es | Northampton, Dec. 15. „„ 
0 | I And is prepared to demonſtrate their utility by experiments, or 6» 
the carriages 2 8 ibid. 4 


; 


N. B. There are other Letters in town to the ſame purport ; 
but | it is unneceſſary to add more to atteſt a thing ſo demonſtra- 
ble, and ſelf evident, as the utility of rollers; which Coubtleſsly 
. will continue to flouriſh, and roll, when narrow Wheels, igno- 
Fi ance, and E will be ſunk in the rt. 
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